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REMARKS 

Reexamination and reconsideration of the pending claims as amended in light of the 
following remarks is respectfully requested. As applicable, references to the iastant patent 
application text and figures are made by citing to United States Patent Application 
Publication No. 2004/0224288 Al (published on November 11, 2004). 

L Amendments 

Claims 1-22 are pending. Claims 1-22 have been amended to improve their form. 

Support for the amendments may be found in the application as published. 
Accordingly, these amendments do not raise an issue of nev^ matter and entry thereof is 
respectfully requested. 

11. Rejections Under 35 U.S.C, § 112, second paragraph 

Claims 1-5, 9, 10, and 12-22 stand ''rejected under 35 U.S.C. § 112, second paragraph, 
as being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention" (see the Office Action at page 2). 

The Examiner has rejected the claims due to the references to rather than 
|Lim. Applicant has amended the claims as suggested to reflect that measurements are 
in microns/micrometers. 

To further prosecution, the symbol has been amended to include reference to 
meters (i.e., |am) referring to microns. Applicant notes that the term "micron" and the 
symbol are used interchangeably throughout the application as filed. Micron (or 
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"|Li") means micrometer, a.k.a. millionth of a meter, a.k.a 10"^ m, and finally a.k.a jum 
(see also the definition of the word micron in Stedman's Medical Dictionary. 26th 
Edition, Williams & Wilkins, Baltimore, MD, USA). 

The Examiner has also rejected the claims on the basis of references to "ISO" 
standards. Applicant notes that ISO standard measurements are commonly used as 
short-hand by practitioners, and generally in the field of dentistry to which this 
invention pertains, to refer to the diameter of instruments to be inserted in the root 
canal in root canal procedures. These are standard references which are adopted by 
ISO. These standards are known and clearly understood by those in the field. A 
specific ISO specifies the taper and tip diameter requirements for root-canal instruments 
and obturating points. An ISO designation also specifies the dimensions and 
compositional requirements for prefabricated metal root-canal files and polymeric 
points or cones suitable for use in the obturation of the dental root-canal. An ISO also 
specifies numerical systems and a color coding system for designating the sizes of 
instruments to be used for root-canal procedures. To anyone skilled in the art of 
endodontics, an ISO value denotes a fixed set of known parameters (see e.g., J.I. Ingle & 
L. K. Bakland, Endodontics. 4* Edition, Williams & Wilkins (1994) - Attachment A). 

Accordingly, Applicant submits that the amended claims comply with the 
requirements set forth in 35 U.S.C. § 112, first paragraph as they do particularly point 
out and distinctly claim the subject matter which applicant regards as the invention. On 
the basis of the amendments and remarks reconsideration and withdrawal of these 
rejections are courteously requested. 
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IIL Rejections Under 35 U,S,C. § 103(a) 

Claims 6 and 8-12 are rejected under 35 U.S.C. § 103(a) as being unpatentable 
over Levy (U.S. Patent No. 5,622,501) in view of Okamoto et al (U.S. Patent No. 
4,979,900). 

Applicant avers that the teachings of Levy in view of Okamoto et al. do not 
render the claimed invention obvious for several reasons as discussed below. 

Levy is purportedly directed to a tip to facilitate the widening of tooth canals by 
laser radiation via ablation or vaporization of tissues, (see Col. 1, lines 52-53). For this 
purpose, Levy proposes a tip which is tapered. In this context. Levy provides that ''if a 
suitable taper is imparted, laser radiation energy is emitted over the length of the tapered region 
and is thus spread out along an extended section of the region being treated" (see Col. 4, linel3 
et seq,). Tapering is ''particularly advantageous for root canal widening (again, via ablation 
and/or vaporization), or shaping operations [,,.] without such taper, the radiation is 
concentrated at the output end of the fiber " (see Col. 4 lines 17 et seq., underline added for 
emphasis). In fact. Levy teaches that such concentration would tend to produce a ledge, 
or notch, in the canal wall. Thus, according to Levy, tapering is crucial for those tips to 
be inserted in the root canal {supra). 

Levy's teachings are wholly irrelevant, and actually contrary to the goals of 
Applicant's invention. In fact. Applicant's invention (because of the characteristics of 
the surface of the optical probe) does not rely on the tapering per se to avoid 
concentrating radiation on the tip at the output end of the optical probe. To distribute 
radiation, the instant invention relies on the use of an optically diffusive surface 
dispersing (sub ablative and sub-vaporative) near infrared optical energy throughout, 
laterally and along the entire length of the tip according to the amended claims. While 
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the tip is tapered in certain embodiments, it does not need to be tapered to function as 
devised by the Applicant as a primary mechanism for "full tooth'' biofilm thermolysis.. 
This is so because Applicant's tip is otherwise configured (e.g., via rougherung for 
scattering and diffusion) to enable optical energy modulation. 

Levy claims to utilize the ability of Nd:YAG laser radiation to vaporize dark 
material to ''selectively destroy bacteria which might be present on tooth or gum surfaces and 
which will, if undisturbed, cause decay or infection" (see Col. 6, lines 35 et seq.). In fact. Levy 
provides that bacteria to be eliminated must to be stained to a dark color with a 
selective stain, and subsequently exposed to a relatively low energy laser radiation 
which is sufficient to vaporize the bacteria (idem). Levy, just like many others in the 
field, has sought a method to differentially target bacteria while leaving the substrate 
tissue (e.g., the patient's tissues) unaffected by using staining methods and target laser 
radiation to stained bacteria. At Col. 6, lines 58 and 59, Levy provides that "lw]ithout 
such staining, achievement of similar result would require an. energy level of the order of 100 
m/." 

The present invention does not rely on staining to target bacteria. The present 
invention relies on the photobiology of the near-infrared energy to thermally coagulate 
the residual biofilm (hence entrapping and killing the bacteria) within all of the 
dentinal tubules that was not removed chemically and mechanically through traditional 
root-canal methods. Known methods using NdiYAG lasers and near infrared solid 
state diodes are hindered by either (a) the need to stain bacteria with a selective stain to 
direct radiation absorption to the stained bacteria; or (b) the need to impart a 
considerable amotint of energy (and concomitant damage to the surroimding patient's 
tissues) in order to achieve thermolysis since bacterial death (following Levy's patent) 
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is wholly a function of heat depositiont. These problems stem from the fact that the 
relevant wavelengths are virtually transparent to oral flora. With Levy, the energy 
cannot be dispersed in the manner of the current invention to gently ( without 
vaporization or ablation ) coagulate and thermolyze the remaining biof ilm in the 
dentinal tubules, and trap and kill the bacteria. 

To solve this problem. Applicant has thought of a method to augment existing 
tips to scatter and diffuse optical energy, thereby lowering the required power output 
from the tip (i.e., at sub-ablative and sub-vaporative energy levels) and increasing the 
time available for the reduction of biofilm/bacteria. 

Levy does not teach or suggest a tip having an optically diffusive surface 
dispersing optical energy throughout 360° laterally and along the entire length of the tip 
according to the amended claims. Okamoto et al does not cure this deficiency. 

For these reasons, it is submitted that the amended.claims are not obvious over 
Levy in view of Okamoto et al Accordingly, reconsideration and withdrawal of these 
rejections is kindly requested in light of the foregoing remarks. 

Claims 1-5, 7 and 12-22 are rejected under 35 U.S.C. § 103(a) as being 
unpatentable over Levy (U.S. Patent No. 5,622,501) in view of Okamoto et al. (U.S. 
Patent No. 4,979,900) as applied above and in further view of Kataoka et al (U.S. Patent 
No. 5,374,266), Nakajima et al (U.S. Patent No. 5,300,067) and Rizoiu et al (U.S. Patent 
No. 5,741,247). 

Applicant avers that the invention of claims 1-5, 7 and 12-22 as amended are non- 
obvious in light of Levy in further view of Okamoto et al and in further view of 
Kataoka et al, Nakajima et al and Rizoiu et al for the same reasons set forth above. 
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Accordingly, withdrawal of the above-recited rejections and reconsideration of 
the claims as amended are kindly requested. 
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CONCLUSION 



In light of the amendments and remarks herein. Applicant submits that the 
claims are now in condition for allowance and respectfully requests a notice to this 
effect. The Examiner is invited to contact the undersigned if there are any questions. 

A Request for a Three (3) Month Extension of Time, up to and including 
November 3, 2005 is included herewith. Pursuant to 37 C.F.R. § 1.136(a)(2), the 
Examiner is authorized to charge any fee under 37 C.F.R. § 1.17 applicable in this 
instant, as well as in future communications, to Deposit Account 50-1133. 

Furthermore, such authorization should be treated in any concurrent or future 
reply requiring a petition for an extension of time under § 1.136 for its timely 
submission, as constructively incorporating a petition for extension of time for the 
appropriate length of time pursuant 37 C.F.R. § 1.136(a)(3) regardless of whether a 
separate petition is included. 



McDermott Will & Emery LLP 

201 S. Biscayne Boulevard Suite 2200 

Miami, FL 33131 

Tel.: 305.347.6528 - Fax: 305.347.6500 
email: SLEVI@MWE.COM 
Date: November 3, 2005 



Respectfully submitted, 
McDermott Will & Emery LLP 




Simona A. Levi-Minzi, Ph.D. 
Registration No. 43,750 
Attorney for Applicant 
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obturation. i>pcci;il icthiiK|uc.s. lu be discussed l;u.ei'. 
liuvc Ixf II cleviscU Iw uverconie rlic lo$& ol' resistance 
form. 

In Mexico. Kmiler has ihown ihni ihe iuhtowcsl 
waisi 111* the apical roraiueii i>.<iually lies ai the tlcniim)- 
tememal jnncriuii 3- 10).'^* Me esuiblishecl this 
)x>iiuat ap)in>Niinaicly OJi inni from the outer iJorface 
ofihc nwn ill oio.^i ciuics. The older ihe paiitMn, hon*- 
I he i;i\:aicr ihi.s distance Iwf.conics, becauvt- conuo- 
ued cemenial lornuiiiun builds up ihc apcK. One is aLso 
reoiinded ihiu, dirdentinocreinenliiljimction, vvher« re- 
sistance form is established, is the apital lerminanon oC 
the: pidp. Beyond this poiiii. one is dealing widi the 
I'mncs ol'iht pcriodonial ligiuuent ipace, not rhc pulp. 

Tht! fact must also l>e i^siahhshed thai the apical fora- 
men {.Uks out always lie at I he exact apex ol the roui. 
Often, amal;; exit lairially. short of the nuliugraphic 
jpox. rhis may be reveah:d by carel'ul .scrutiny ol the 
flhu with a uKiv;(iirying glass, or by pl:ii:ini^ j curved 
esploratory iiLsiruniem ro iJie txact canal lengih and 
repeating the X-nty examination, I he japanesSC ri> 
ported Iron) a native cohort thai die apical loramcn 
i'xiis die exact a|>eN only U».79f t>rdie luu^ in niaxiiJary 
anterior icetl^' 

Eidefision for Prevention 

Seidler once dcNcribed the ideal endodontic au'ity as 
:i round. f\'<Mily uipered iipacc *vidi a minimal openintf 
at tint lonunen. ' ' BecauiJc one is working w'ah round, 
tapered maicriaii. one would think diis ideal is easily 
at hie\»ed, parrkidnrly when oi'ie things of loox ciiiiaLs 
:is naiitrally round and tapcruih A.s seen in ihe anaiomir 
dra\vini(.s iii Ms chapter. Iiowevcr, few otrxnk are rnnnri 
ihrout^fiouf their lcni{ih. rhii.s tine must usually com- 
promise from the ideal, aitempii.:^ to prepare the 
lound i;:i|KMcd cavity, but knowinjr that idling tech- 
niques niusi be used in make up lor ihc variance tVom 
ideal. This is why .single point ril)int>.s* whether Silver 
or gtUia-perclia, are .seldom n.^erL 

The extmsion ol* the cavity prrpjuacion ihr<Hi.tfho\ii 
iti! cniire Icngiii and breadth is necessary, however, to 
ensure prevmiivn ol iuturc prublenm. Hcripheial en- 





\s)lafi i3l%e^itnlo<leni}nal iuncili)^, norrowe^l width ni can»nl and 
iii iern>l?^itrlon ni fornmen. This point \i Olien 0.3 to i.O mra 
tVom jpox. 



lar^emem ol' the canal. \o remove all tiie dehru. tol- 
lowetl by loial obturation Is the primary pivvculive 
method.' 

Instruments anci Methods for Radicular 
Cleaning and Shaping 

Before launching imo a detailetl ttr even a bi^r.ul di.s- 
cussion ol* (he methods and shapes of canal cavity 
preparation, a dcscriptioi'i of ihc instnmicnt.s and 
meiJiods uscil in rleaninjci; and .<hapi»\e^ ihe canal i?» nec- 
essary. The order ol their appearance * durinj** prepa^ 
rntitm will also be di.scus.sed: basic endodontic in.Mru- 
ments. irri^.nii;n. explcuMtion Tor canal oritices. 
e.Kplorauon o[ the i:anal. and length ofuMiih deiermi* 
itaiion, Then the techiiit|ues tjl^iiuraradicnlar cavity 
preparation will ftjilow in deinil I'tdpenomy will be di.^ 
cttssed huer. 

Basie EododoniJc Instrumenis 

Al'ter yrars ol' relalivc inaciiviiy, a remarkable U|>- 
surge in endo(U>iuic insfrument development and re- 
nnemem has recently developed. Hii^ioricully. very lir* 
tie w;\.s done (o imptHJvc the cptality or .stuntlardization 
ol' insirtin^enLs umil the 1950^5. when two re^^earrh 
group.^ started rt:poriini; "'^ ^'^^ shm^. sirenjifth, and 
maicriali thai went ttito hand in.^ti umenis.'****"''* .Alter 
ihe iniroduciion of standardised insfnnnents,""^ abotit 
the only chanpe.s made were the imiversal use ofMain- 
less laiher thaii carbon steel and (he addition ofMnailcr 
(No. 6 and and larger (iNth I It) to laO) .sizes as well 
na color coding and the re-eniergcnee of pnwcr-drivcil 
in5(rutnent5. 

tty iyG2, a workinjr conimutce on standardization 
had been formed iuchiding manufacturers and the 
American A.s.soci*aiion of Ivndodoniisis. I'hU j;;rotip 
evolved into the present-day Internurional Siandartl.i 
Orjcanixation (ISO). It was not until I97(). however, that 
the tii'si approved ^.peeillcation for lOOt c^iUjal instru- 
ntents wa4 published (ADA Spct:. No.*iS). IS years alter 
IiijecIc and Levitie Hrst pi*i>posed standartKzation in 

Endodontic Instrument Standardisation. Belore 
UJ5tt. cndodtmiic insuuments wore manufactured 
without benefit of any established criteria. Aithoui;(li 
each maniifatturer used whar stxMned to be a unifieil 
size sysieni. the numbering (I chruui^h ih) was entiwiy 
arbiirai'y. An instrument iif t>ne ctnupany liirely cnin- 
rifleci with a con^parable insirumeni of aiuuher com- 
pany. In addition, there was little uniformity In i|ualiiy 
C'uurol or nhinu fact lire, no uniloi^niiiy existed in pro- 
gression from one instrument <iKc to ilie next, and 
there w:is no Correhuion of in.siruniuiits and lllling ma- 
terials in terms ol si^.e and shape- 

Beginnitig in lUfta. a serious attempt w;ts made u* 
correct ihe^c abuses, and In 1059 a new line ol stan- 
dardi2ed iiisiroinents and fiiiing material wn^ inin>- 
duced to the prOfessi<in.'"' 

I . A formula for the diameter and taper in each siice 
instrument and iillii\t*; maiertal was at^rccd on. 



«ter at the b^SSS dp 2^^^^^ ^ 
>— »6tnro In tenpfe?^' "««'K»a"at»aCdininc«B- 

»n. SI m«,. The long i««mmmS 4« neSf 
ry when working m%ani«W ovtr 55 i^' 

luftai fhc change wouU enailia "ceiaideraWe Mv^^ 

1 flisocwMon of EndodontisM urged the Amci^n 
ffldard* to appmnt a omirituttc for ei.dodoiSc 

if'"'' «"«^derable work and\ Jen.J dSr«?,S 
ced a .peafa«i«,n piuAagc thai slighUy mSB 
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(ISO). coi.«^,g o?SS • - n'*'"'^ *^Sani.ado„ ^ ' 

has now forn,„|,teri intSlJr'f'JI?**^.^'*^ « 
Ac ADA propo*«, 

wcliidcd spcdficaiiom foT Sr^'?^^ <* 
te« pix)«dWes -"ATlTKrfi f^N* 'nspSdioa. and 

iiand&dkatioii (t^ "hT?)!"' '« wrnadpnal 

SuRi,c«, cros Jiecdo JrJSS ^S^^ f^PefU«, 
type o/ ineial»'-*'fFic 1^1 "P.^cagu and 



Ehdodontics 



Tabic 3-1. Dimensions in Millimeters. Revision oi 
ADA Specification No. 28 Added Instrument Sizes 00 
and 110 to ISO to the Original Sptfcification 
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* Ninv didiYteter mcasiiremenl pol^r tO>) was added 3 mtt^ from tip ol 
cuirinR md of the instromcni. Handkf w»lor cudine i4 c4ici.M. 



In 1992 Schildcv patented a different concepi of in- 
suument sizing Marketed PioEilc Series U9*. the 
inscriuncnt sizes progrew by a constant percentage in- 
crease (29%) IVom one inKtrumcni to^dic next, rather 
than by mrtric incrc3>c of OJJS inrfr between Mes in 
the swndarriizcd ISC) iuslrumeiits. \, 

Although jtiirting with a 0.029 mm iticrease between 
files No. 1 and No- 2 FroKile.$ i apidly, gain in metric 
size to a 0.OG3 mm increase between slits No. 4 and 
No. 5. conipai^ble to ISO sizes 25 and 30. 

rroFilcs conic in sizes "00" to "} 1," arc made of stain- 
less or nickel titanium, and have noiicutting lips. No 
re.siini^ has been reported to date. 

ISO Grouping of Insilrumcnts 

In due tihie, the international Standards Orgai^iza- 
uon-Fidihrutim Dentaire hit^trnatunxdl commiUee 
grouped root canal instruments ac^^ordtng; £6 their 
mcthoid of use: 

Group i: Hand a<ie only— /iW, both K-type [Keiy) 
and M-type (Hedsuocm); reamer K-iype; and 
broaches, pluggers and spreaders. 

Group M: Engine-driven latch type — vamc design aa 
tr.foup 1 but innde to be aidschcd-tda-h:4ndpiecc, Al.w> 
inchiderl are pa.^tr. niter.^. 



* PiTiFiic. TiiJm Dcnral Products (USA) 



Group III: Entj;[ine-d riven latch lypcWdrills or 
reamers such as Gates-Gliddcn (G-type)TPe^^^^ 
ati well as a host of others^ — A. D, KG, T; M -type 
reamers and tlic Kurcr R«ot-f accr. 

Group IV: Root canal pointS'—giitta-peicha, silver, 
papert 

The ISO grouping of endodonric instruments makes' 
convenient a disctission by group of their tnanufactu.re* 
usage, cutting {ibility. iiircngihij ^lid weaknesses.; 

ISO GROUP I — KrType Instruments;, Jlctmer«,;or 
Files. First desijjned in 1915 by die K^jt Manutafcw^ 
ing Co.. these arc the nmst widely copied inH ekw^^^ 
siveiy manufactured endodontic insuuments. wprld- 
Wide. Now made universally of stainlc&s ratl>e|%than 
carbon steel, knyiic in.strunicnts are usually ptHxlMCed, 
by grinding gnuktated siies of round "piano" wire into 
cither a square or triangular configuvatipn. A secpiitl. 
grinding operation properly tapers th<jse pieces.. 
give the instruments the spirals thai provide ihc-cuttiiig 
edgesr the square 01 triantjiilar .^^tock is tlie^i p-iiij^^ 
by a machine that twists u counterclockwise a 
grammed number of times— tight spirals for files, 
loose spirals for reamers. The cutting bkd«:thai at-e; 
prcjduced are the sharp edges of cither the ^qtiat-e.^r 
the irianglc. In any lujitruincnt these edges; ai;c knp^^ 
as the "take" of the blade. The moie acute |hi?;w 
of the rake, the sharper the blade. Tiv 

Th^re are approximately twice tlie number pf^^^ 
on a file as on.h reamer of a. corresponding 5i?i^{Eig|^ 
3^14). Some manufacturers are now griiiding iiV the 
spirals rathei* than twisting them. Originally the^^os* 
KeCiidn of the KTile was square, die reamer irl4^gij]ar: ; 
Recently, manufactui^rs have sUrted using ritbeuj^i- 
figuiation CO achieve better cutting and/or-ttekibiliiy. 
Cross section is now the prerogative of individual c^>m- 
pahies/ . 

Aeamm, As the nan>e implies, reamers are used lor . 
drilling. They cut by being tightly inserwd mro.;the 
caival. twisted dockwise one-quarter to onerh^lf lur^ y 
engage their Wades into the dentin, and |*et?|v^ 
lli^vvii^^ — pciietration, rotation, and rett^ictkm:^ al^^ 
ctit is 'made during retraction. The process Sf t^^Vfl^j 
pcated. penetrating deeper and d^^ 
Wh^ ^yorking length is reached, the;,ncxj^i?i|iii^p^i^ 
ment is used, and so on. J . , 

Hi^^i^niing is the only incihod that produCi^ a -^01111(4/ 
tajj^red preparation, and this only in poftp 
can^srln Such a situation, i earners eaiiil>K^i^^ 
half turn before rcmictiiig,Jh a ?Hghtly:xi^^ 
reinicr should be rociced only,:Qn^ 
sirfess niay cause brcutiSge^. Tlic 

new niipitcl ilianium instrummb.ai-e mMch^ni^ 
bie arttl resist breakage even in-shiaB^sizc^* ^ 

Fifes as well as rea:mers cari he^iised reaiuing;^ but 
cohvewly^ «^^in^ei'S xlqjipt w^rlt wellas f]|cs--^tHcir 
flutes'are tod w^^ " 
Th^^tightcfe spiral of sr file ^Fig. 3^5) escab: 
lishcs iii'iiutting aii^^^^ achieves its prhtapal 

; cuiungiacUoh Ou^^iU^^ ir will cut ui the 

jiusti motion as:^ciK Tht withdrawing cuiiiufl acuon 
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documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ black borders 

□ image cut off at top, bottom or sides 
,xQ1fad^d-text or drawing 

□TbLURRED or illegible TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



